Appendix IV

Weight-Average Methodology

The reasoning behind this methodology is that the earlier years of monitoring collected multiple samples
within a single day, multiple samples within a single month on an irregular basis. This differs from the
current sampling regime which collects one sample per month. The intent of this method was to have a
historical distribution of samples that matched the current sampling regime. We maintained this
methodology throughout the report. The annual means for the water quality parameters presented in
appendix Ill, appendix IV, chapter 2, chapter 4, and chapter 5 were calculated using monthly averages
which were based on daily average values. First, the average daily values were calculated for each water
quality parameter, then the monthly average values were calculated from the daily average values. These
average monthly values were then used to calculate the yearly means. The five-year means and 2010 —
2018 means presented in Chapter 5 were calculated using a similar methodology using the yearly average
values to calculate the five year means.

NOTTOWAY RIVER AT US 258 NEAR RIVERDALE VA Ambient Monitoring Station Water Quality
Data with the Number of Samples Collected inside the Bar, Annual Weighted Means, and Annual
Median values with the Nottoway River Discharge (USGS Gage: 02047000).

D0000050
Yearly Average Values

|:| TKN -»- Discharge

B

06 ] 3000
—~0.5- el ﬁﬁﬁ?? g
3 o S
50.4'527,/\?FAEﬁ_512_311’F 21134 a1 (3 -2000§
= 0.3- [15a\ SN \ i Al L o
X [17] N k! ri" \ 3
K oo- Y v o \J -1000 oo

' v \ L \/ Y @&

0.1-]

Chowan — Appendix IV 1 2/18/2021




D0000050
Yearly Average Values

-+~ Discharge D Temperature

N
o
1
©|
o]
|
=
=]

. B . T - - _ BE -3000
@) ﬁﬁmﬂﬁ N ] 2 [ e | 51 12ﬁ12 A | -,
\515_ — o = b [ - g
= b ‘| -2000 3
= 10- [9))
S f \ | (AL M \ ! Pl [ [ttt [ i
Y 4 R ST =
% 0T T | AR T T o
l_ 5'] H J ~—
0'\“3‘0’\ ‘b‘o’\cb N B B A D oA
D0000050
Yearly Average Values
- Discharge |:| Specific conductance
& 180- E _
= i — 2
D 160- _ - B 3000
= M
o 140- _ = — O
O | o ? . E 11 3 a %
c 120 = _ 911 il 3 . _ﬁm _ _2000 =5
© K EINiE g W)
+ 100- 4 ]\ = ” B — 0
— _ __ 8 __ ©
> 80- 416_?121 Ell A o)
© T ? N wz\f Il ot f
c | \ iR s 5
g 60- TS J \ Wi | 1000 2%
O 40-j - J L
U—
o 20-
)
R A S P A S A P A W
D D DR R DD DR QTR LTI NT NN
SOOI G MCINRE A NSNS I
Chowan — Appendix IV 2 2/18/2021




D0000050
Yearly Average Values

|:| Phosphorus —»- Discharge

__0.12-

©|

-3000

o
o
o
1
=
]
B

15]

o]

-2000

Phosphorus (mg/L
1]
2]
— 5
—vfl
=)
|
o]
A€t>0
=h
{‘:I
AAIOI
~ N |
|
=] N
|
g
(S/gu) abieyosi|

o
o
=
1
—
o
o<
=
P
«
.
=~
»_d
[ -
&
[
—

\ ‘JH—V -1000

I

0.00 AL 0
'\ ‘b <o ’\ 'b <o ’\ q '\

D0000050
Yearly Median Values

D pH - Discharge

7- _ _ = -

. Eﬁﬁﬁﬁgmﬁﬂﬁa1211312121212Fﬁﬁﬂ1?11512115125?121110?84 _30009
— 8
35_ \ 3
- -2000
%4_ ot /\ P h /.,.-l (_caD‘
S 3- f \&/ h ,(ﬂ\ ¥ | J \/\ A [ (et 17 =,

] 1000 =

2 j e \ M IS M 0

1_

P S P S SN S S S

‘b D D7 D Q) " DO O Q Q7 OO O N N NN

,\C.') 0.) Q) C.') 0.) Q) C.') 0.) Q) %(19(]9(]9(19(19(]9% ) (]9

Chowan — Appendix IV 3 2/18/2021




D0000050
Yearly Average Values

[ ] Nox

- Discharge

=]

0.16- EGE Fa ) ] ?-30009
j _8 _ﬁ wn
5 0.12- flmal S | K Iy . | | S
= o g ﬁ/\ F \ i -2000 @
~ "\ -8 =l i} (@)
% 0.08- | | | I M\ 1P ®
g ooe | I NI i | (e 3
go 1M NI, AN e

e J \ § -1000 X

0.04-'/ J Nl

0'00\0363’\ IS 63 Cb'\‘b*’lo’\o

DO > ‘b Q) S S M) Q Q '\ N N N

PFFPEEEFEE ST DD S

D0000050

Yearly Geometric Mean Values
~ - Discharge |:| Fecal Coliform
=
o 70-
= | -3000
g o
S 50- @
5 F -2000 ®
g 4o Ao i g

2

£30- | [N o
S 9 Il —+
L 20- [ }/ N -1000 \."*’
© 5 5 @
O 10- H
§ 5 < N D B A O 0
PP P <§’ Q? PP\

Chowan — Appendix IV

2/18/2021




D0000050
Yearly Average Values

-~ Discharge |:| DO

9_
8- i _ ] B
7- 16 2f]_ [17 _ e AT 1] = 8 3OOOD
7 ba ol Al (7 @ i 1 El& o »
36— I ) [°][2 12 - S E |y = |5 g_
25- In g ,& I \ -2000 &
Rt |1
o |l / { 3
@) f o /\ \ a \/ \ | Ia Ll ! =
Qs Y r \J ! ST - 1000 22
2-j V g \. L4 "“/ \ £
1_
R A A S S A S S A
D0000050
Yearly Average Values
-+ Discharge D Chlorophyll a
8_
17- § ]
35, 3000 O
36- 7
© 5 2
= A b - -2000 &
£ 4- 8 )
=
\00
L

C

o
O'3- i J .
(@) K 2l -1000
S |Is i 0
c ﬂ J
]

1 Ml

N O APDNDBAODND DA DN D b A
c_,)‘b '\O_)Q) ,\Cb% ,\Q)‘b '\O_)Q) '\Q)Cb ,\qoj '\Q)CD '\Q)Cb ,\qoj QQ Q QQ Q' O Q\ NN N

Chowan — Appendix IV 5 2/18/2021




D0000050
Yearly Average Values

|:| Ammonia —»- Discharge
0.09-
oul El 3000
—10.07- q = )
= 9
g’ooa— 7 §
[17] 9
o 0.05- - E A -2000 2
@® =6 _ __ =
€ 0.04- f”ﬁ; N AL il T e @
£ 0.03- 51” \ j\ iV i =1\ 10003@
Eo.oz—'/ W[ | J \ B [N 5 L
0.01-
000 o b o 5 B A DD DS q NS
D D SPD D D S S K> N9 K
NESESENESESENN NN ‘L q/Q ‘], ‘], ‘L ‘], '19 '19 ‘I/Q
D0000050
Yearly Average Values
[ ] Turbidity — Discharge
16- [ -3000
= 14- g
2 S
10- _ 0 -2000 ©
ET o/\ m ﬁﬁi é3
T 8 \g? gl @
2 6 5
5 6 Y v -1000
= 4- 8 iD/
2_
0 0

Chowan — Appendix IV

2/18/2021




BLACKWATER RIVER .5 MI UPS MOUTH NEAR WYANOKE Ambient Monitoring Station Water
Quality Data with the Number of Samples Collected inside the Bar, Annual Weighted Means, and
Annual Median values with the Backwater River Discharge (USGS Gage: 02049500).
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Yearly Median Values
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D0001800
Yearly Geometric Mean Values
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Yearly Average Values
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CHOWAN RIVER NEAR RIDDICKSVILLE Ambient Monitoring Station Water Quality Data with the
Number of Samples Collected inside the Bar, Annual Weighted Means, and Annual Median values
with the Nottoway River Discharge (USGS Gage: 02047000).
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Yearly Geometric Mean Values
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CHOWAN RIVER AT US 13 AT WINTON Ambient Monitoring Station Water Quality Data with the
Number of Samples Collected inside the Bar, Annual Weighted Means, and Annual Median values
with the Nottoway River Discharge (USGS Gage: 02047000).
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Yearly Average Values
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Yearly Median Values
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Yearly Geometric Mean Values
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Yearly Average Values
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Yearly Average Values

[ ] Turbidity — Discharge
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CHOWAN RIVER AT CHANNEL MARKER 16 NEAR GATESVILLE Ambient Monitoring Station Water
Quality Data with the Number of Samples Collected inside the Bar, Annual Weighted Means, and
Annual Median values with the Nottoway River Discharge (USGS Gage: 02047000).
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D8356200
Yearly Average Values
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D8356200
Yearly Median Values
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D8356200
Yearly Geometric Mean Values
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D8356200
Yearly Average Values
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D8356200
Yearly Average Values
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CHOWAN RIVER AT CHANNEL MARKER 7 AT COLERAIN Ambient Monitoring Station Water
Quality Data with the Number of Samples Collected inside the Bar, Annual Weighted Means, and
Annual Median values with the Nottoway River Discharge (USGS Gage: 02047000).
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D8950000
Yearly Average Values

- Discharge |:| Specific conductance
5 q
%) -3000
32500~ B
p O
S 2000- o
IS - -2000
S 1500- N Q
3 o
S =
q 1000- j -1000 o
L_D 11 2 iD/
& 500- H H
o
L o Hnﬂﬂﬁn |—||r||_|h‘||—| HHWI_I mml 17|, |_||r| . H|_|I_Il_ll—|l_2ll_| 0
w

AN <o’\Q> 'b%’\cb'\'b%’\
‘b‘b‘b‘b‘bQ)Q)Q) Q)QQQQQ'\'\'\
OCHORC G S HC IR NN A ORI

D8950000
Yearly Average Values

|:| Phosphorus —»- Discharge

~0.12- a

E) o | ] -30005

E - - 12]

%008-4 N - 2 = | - q [ @EE E.20003
3 - =)

S) o I ) il fé e 1 1| [P ®

2

D 0.04- || Y 4 ! ST |- 1000 57

L bl LI |02

o

0.00
Q‘L (b‘bQ"], Q‘], Q)Q'I/VQ)Q)
NS > PP S PP S QQ'\'\'\'\'\
FEFEFF S Q@q@@@@m%mm%m

Chowan — Appendix IV 32 2/18/2021




D8950000
Yearly Median Values
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D8950000
Yearly Geometric Mean Values
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D8950000
Yearly Average Values
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D8950000
Yearly Average Values
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CHOWAN RIVER AT US 17 AT EDENHOUSE Ambient Monitoring Station Water Quality Data with
the Number of Samples Collected inside the Bar, Annual Weighted Means, and Annual Median
values with the Nottoway River Discharge (USGS Gage: 02047000).
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D9490000
Yearly Average Values
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D9490000
Yearly Median Values
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D9490000
Yearly Geometric Mean Values
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D9490000
Yearly Average Values

—-»- Discharge |:| Chlorophyll a
5]
__45-
= 40-
(®))
=35-
@ 30-
— 9

E,ZS- P
o 20-

£1s- |
< 10-
@)

1 etenlitoree] L[l LT

S o o> ® D O ) o* © D O D BB D O WL A6 D
B v o> B 9 I b o 50 IO O SV P O PN KV > AO N
NS GGG CIAUIC AN AN AN MM AN

-3000

-2000

1

(s/.4) eb1eyosia

D9490000
Yearly Average Values

|:| Ammonia -»- Discharge

0.12-

= i -3000 O
200s- [l o A 8
et 5 A A lsl] |l - -2000 3
g —'{1 Fﬁ ﬁ Fl I F\/AW %
£ 0.04- ¢ | TN e 4 3,
E V VIS J H \ H ﬂ-moov

0.00 AT
RS

Q(LD‘Q) ‘]/ QQ/
cbcbcbcbch)Q) Q)Q)Q
NN NN @l@@fﬁq,gq,q,q?q, R PP

Chowan — Appendix IV 41 2/18/2021




D9490000
Yearly Average Values
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